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1. Introduction 
Swallowing difficulties and constipation were included in the first description of 
Parkinsons´s syndrome from 1817 (Parkinson 1817). Since then, numerous studies have 
confirmed the magnitude of symptoms and addressed their pathophysiology. In spite of 
this, much remains to be determined and treatment of gastrointestinal dysfunction in 
Parkinson´s disease (PD) is often unsatisfactory. 
Parkinson´s disease is now considered a multiorgan syndrome (Den Hartog 1960; Eadie 
1963; Ohama and Ikuta 1976) and gastrointestinal dysfunction is one among a number of 
other complications. Gastrointestinal symptoms affect the quality of life of many patients 
with PD and altered gastric and small intestinal transit may cause unpredictable absorption 
of medication further aggravating the classical motor symptoms of PD. The severity of 
gastrointestinal dysfunction in PD is often closely associated with progression of the disease 
in general. This makes treatment even more difficult as the patient may be severely 
handicapped by motor and general autonomic symptoms.  In spite of recent progress, the 
conclusion from the latest Cochrane review on treatment of bowel dysfunction in central 
neurological diseases still holds true: “Bowel management for these people must remain 
empirical until well-designed controlled trials with adequate numbers and clinically 
relevant outcome measures become available“ (Coggrave 2006). 
2. Normal gastrointestinal function 
2.1 Gastrointestinal transit 
Transit through the gastrointestinal tract depends on a number of factors of which 
contraction of muscle cells and coordinated function of sphincters are the most important. 
While most of the gastrointestinal tract consists of smooth muscle cells, the oral part of the 
oesophagus at one end and the external anal sphincter at another are striated muscles.  
Contraction patterns of the stomach and the small intestine depend on time since last meal. 
The postprandial or feeding pattern consists of irregular contractions promoting mixing and 
absorption. The interdigestive or fasting pattern starts approximately three hours after a 
meal. It serves to empty the stomach and clear the intestine of mucus, bacteria and debris. 
The interdigistive phase consists of runs of strong propulsive contractions approximately 
every 90 minutes. Gastric emptying is faster for liquid than for solid content but it is usually 
less than four hours while the normal small intestinal passage is less than six hours. Transit 
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through the colorectum is much slower than through the small intestine. Normal colorectal 
transit is usually less than three days. The colon is characterized by two types of 
contractions: localized (also termed haustral) contractions and high amplitude propagating 
contractions (also termed mass contractions). Haustral contractions occur all the time and 
serve to mix contents. Mass contractions occur a few times each day and propel stools over 
large distances in the colon. They often initiate defecation.  
2.2 Normal defecation 
Defecation depends on coordinated interaction between the colorectum, the puborectalis 
muscle and the anal sphincters. When mass contractions move stools to the rectum the rectal 
wall is stretched. This causes relaxation of the smooth muscle internal anal sphincter but 
contraction of the rectum itself, changing its properties from a reservoir to a conduit. Rectal 
contractions are further enhanced by the defecation reflex through the sacral segments of the 
spinal cord. The puborectalis muscle is relaxed thereby straightening the rectoanal angle 
and allowing passage from the rectum through the relaxed anal canal. If the striated external 
anal sphincter muscle is not contracted defecation takes place. The process is usually 
supported by a Valsalva manoeuvre. If any of the steps involved in defecation are impaired 
defecation becomes incomplete. This is felt by the subject as difficult defecation and an 
unpleasant feeling of residual stool in the rectum. 
3. Gastrointestinal function in Parkinson´s disease 
3.1 Parkinson´s disease and neuromuscular control of gastrointestinal transport 
The basis for normal gastrointestinal transport is coordinated contraction of smooth muscle 
cells. Gastrointestinal smooth muscle cells contract when the membrane potential becomes 
more positive than -50 milli Volts. The frequency of contraction is determined by the interstitial 
Cells of Cajal, also termed gastrointestinal pacemaker cells. The smooth muscle cells are 
connected by gap-junctions making them function as a syncytium. Contractions and local 
reflexes are coordinated by the enteric nerve system located in the bowel wall. The enteric 
nervous system consists of approximately 108 neurons and a large number of neurotransmitters 
are found within it. One of these is dopamine. The direct effect of dopamine is inhibition of 
cholinergic transmission via D2 receptors (Walker 2000, Anlauf 2003). However, the in vivo 
result may be the opposite as there are indications that dopamine stimulates gastric and colonic 
contractions, possibly through other receptor types (Vaughan 2003).  
Levi bodies are found in the enteric nervous system of patients with PD (Kupsky 1987, 
Wakabayashi 1990) and the concentration of dopamine in the colon is also reduced 
(Singaram 1995). This strongly indicates that enteric neurodegeneration as part of the 
multisystem involvement is a major factor in the pathogenesis of bowel dysfunction in PD. 
Also, there are indications that constipation in PD is associated with parasympathetic i.e. 
vagal dysfunction (Wang 1993). 
3.2 Dysphagia in Parkinson´s disease 
Abnormal swallowing is found in 50 to 95% of patients with PD (Bushmann 1989, 
Logemann 1975, Nowack 1977). In most patients this causes no or only minor symptoms, 
but when severe, dyshagia may cause pain and discomfort. In very severe cases dysphagia 
causes insufficient intake of food and medication. Dysphagia in PD is mainly due to 
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insufficient cricopharyngeal relaxation and reduced oesophageal peristalsis (Eadie and 
Tyrer 1965 a, Nowack 1977). Insufficient chewing due to stiffness of the masticatory muscles 
may contribute to symptoms (Eadie and Tyrer 1965 b). 
3.3 Gastric and small intestinal dysfunction in Parkinson´s disease  
Gastric emptying of solids is prolonged in 88% of patients with PD and 38% have delayed 
emptying of liquids (Goetze 2006, Hardoff 2001). Accordingly, nausea and bloating are more 
frequently reported by patients with PD than by healthy controls (Edwards 1991). Delayed 
gastric emptying is associated with motor response fluctuations, probably due to 
unpredictable absorption of medication (Djaldetti 1996). Also, delayed gastric emptying is 
associated with use of levodopa (Hardoff 2001). Small intestinal transit in PD has only 
received little attention. In a single study using the hydrogen breath test patients with PD 
had longer than normal small intestinal transit time (Davies 1997). In the same study there 
was no sign of small intestinal bacterial overgrowth. As indicated, gastric emptying and 
small intestinal transit are important in PD not only because of gastrointestinal symptoms 
but also because they have profound effects on levodopa absorption.  
3.4. Colorectal and anal sphincter dysfunction in Parkinson´s disease 
Constipation is the most prominent bowel symptom in PD. It is a syndrome whose two 
main components are infrequent defecation and difficult rectal evacuation. The former 
mainly reflects slow colorectal transit and the later abnormal dynamics at defecation. 
Infrequent defecation is commonly defined as two times or less per week. Following this 
definition between 35% and 81% of patients with PD have infrequent defecation (Edwards 1991, 
Sakakibara 2001, Siddiqui 2002, Singer1992, Ueki 2004). Comparing patients with PD to age 
adjusted control groups, PD patients have significantly less frequent defecation (Edwards 1991, 
Krogh 2008, Sakakibara 2001, Singer 1992) and more than one third regularly use oral laxatives 
(Eadie and Tyrer 1965, Krogh 2008, Singer 1992). It is likely that infrequent defecation is caused 
by enteric neurodegeneration in the colorectum. Accordingly, colorectal transit times, 
determined by the intake of radioopaque markers and subsequent abdominal x-rays, are 
prolonged in patients with primary PD (Jost and Schimrigk 1991, Edwards 1994, Sakakibara 
2003) but not in those with non-idiopathic PD secondary to cerebral infarcts (Jost 1994).  
Symptoms of difficult rectal evacuation are very common in PD (Edwards 1991, Krogh 2008). 
A subjective feeling of incomplete evacuation is reported by 23% and 17% need some sort of 
assisted  defecation (digital evacuation, suppositories or mini enema) at least once per week 
(Krogh 2008). Studies with anorectal manometry have unambiguously shown that patients 
with PD and difficult defecation have dystonia of the external anal sphincter muscle (Ashraf 
1995, Bassotti 2000, Edwards 1994, Mathers1988) and puborectalis muscle (Mathers1988). In 
contrast to normal external anal sphincter and puborectal muscle relaxation at defecation, 
patients with PD have paradoxical contraction. This obstructed defecation is the other main 
reason for constipation related symptoms in PD. In a comprehensive study of rectoanal 
physiology in PD rectal sensation to distension and rectal compliance were normal, but rectal 
contractions had significantly lower amplitude and there were significant post-defecation 
residuals (Mathers 1989, Sakakibara 2003). Reduced straining due to motor dysfunction may 
contribute to reduced colorectal transport at defecation (Sakakibara 2003). Some patients with 
PD have faecal incontinence, but compared to age matched control groups the prevalence is 
not increased (Krogh 2008, Singer 1992).    
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3.5 Gastrointestinal symptoms and severity of Parkinson´s disease 
Infrequent defecation in otherwise healthy men is associated with increased risk of developing 
PD in later life. In a large American population based study mid aged men with bowel 
movement less than once per day had a 2.7 fold risk of developing PD within the next 24 years 
when compared to those with daily bowel movements (Abbott 2001). The information is of 
little clinical use, but underlines the multiorgan involvement in PD: in some the disease starts 
in the central nervous system in others it begins in the bowel. Several studies have confirmed 
that symptoms of constipation are strongly associated with the severity of PD assessed by the 
Hoen and Yahr staging (Eadie and Tyrer 1965, Edwards 1991, Krogh K 2008, Sakakibara 2001). 
It is also likely (Eadie and Tyrer 1965, Edwards 1991) but fully established (Bushmann 1989) 
that chewing difficulty and dysphagia are associated with increased severity of PD.   
4. Evaluation of gastrointestinal symptoms in Parkinson´s disease 
Evaluation and treatment of swallowing disorders in PD are beyond the scope of the present 
chapter. 
4.1 Evaluation of gastric and small intestinal function in Parkinson´s disease 
The gold standard for gastric emptying and small intestinal transit is scintigraphy with the 
liquid and the solid phase marked with each their isotope (Goetze 2006). The method is 
expensive and demands access to a gamma camera. It is therefore only used in a minority of 
patients.  Absorption of paracetamol occurs in the duodenum and systemic absorption is 
therefore an indirect measure of gastric emptying of liquids. The method is of limited value in 
PD as most patients have delayed emptying of solid but not liquid contents. The wireless 
motility capsule (Kloetzer 2010) or the magnet based Motility Tracking System (Fynne 2011) 
may become clinically important alternatives. Endoscopy is indicated if structural changes or 
malignancy is suspected. 
4.2 Evaluation of colorectal and anal sphincter function in Parkinson´s disease 
No standardized instrument for assessment of colorectal symptoms in PD exists. The 
Cleveland Clinic constipation scoring system is often used (Agachan 1996), but it has not been 
formally evaluated in patients with neurological diseases. A neurogenic bowel dysfunction 
score has been developed for description of bowel symptoms in patients with spinal cord 
injury (Krogh 2006), but it is not valid in PD (Krogh 2008). A thorough anamnesis is therefore 
of paramount importance. Questions have to be specific and directly asked. Otherwise, 
symptoms will be underestimated. Important items are: Frequency of defecation, consistency 
of stools, number of unsuccessful attempts at defecation, time for each bowel movement, pain 
at defecation, need for digital evacuation of stools, a sense of incomplete defecation, abdominal 
pain, use of oral or rectal laxatives, bloating and blood in stools. Also, side effects to 
medication, including medication against PD, must be considered. Diet and fluid intake must 
be assessed. However, there is no evidence that the diet of constipated patients with PD differs 
significantly from that of asymptomatic controls (Edwards 1991). 
In most patients treatment can be initiated just based on the anamnesis. Some bowel 
symptoms attributed to PD may be caused by colorectal cancer, especially if they have 
developed over a short period of time. Therefore, anorectal digital examination and 
endoscopy are relevant in a number of cases. In cases with severe symptoms not 
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responding to first-line treatment determination of colorectal transit time and anorectal 
physiology tests may be performed. Colorectal transit time, or more correctly termed 
total gastrointestional transit time, can be assessed from the intake of radioopaque 
markers followed by one or more plain abdominal X-rays. A number of protocols exist. 
In general, the number of markers left after a specific number of days is counted. If only 
a single dose of markers (usually 24 small plastic rings) is taken and this is followed by a 
single x-ray the information is qualitative – transit time is either normal or prolonged. If 
markers (usually 10) are taken on a number of days (often six) before the x-ray is taken 
total transit time can be computed in days (Abrahamsson 1988). Also segmental transit 
times of the ascending colon, the transverse colon, the descending colon and the 
rectosigmoid can be computed. The advantages of radiographically determined 
colorectal transit time are that it is easy to perform, it provides an objective measure and 
it can be performed before and during treatment. The disadvantages are that 
intersubjective variation is very large and that the correlation between results and bowel 
symptoms in patients with PD is poor (Edwards 1994, Jost 1991). Examples of 
radioopaque marker studies are shown in figure 1.  
 
 
Fig. 1. Examples of radiographically determined colorectal transit times. Ten markes were 
taken each day on six consecutive days and an abdominal x-ray was taken on day seven.  
In healthy subjects there will be no more than 23 markers left. In the subject on the left the 
number of markers is increased and they are scattered throughout the colon. This indicaties 
generally slow colonic transit. In the subject on the right the number of markers is also 
increased but the are mostly located in the left colon and the rectum. This indicates difficult 
evacuation at defecation. 
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Anorectal physiology tests are only performed in a minority of patients with PD. The most 
common tests are manometry of the anal canal at rest and during squeeze, sensation during 
rectal balloon distension and anal manometry at attempted defecation of a balloon (Ashraf 1995, 
Edwards 1994, Mathers 1988). The later test is the most important in patients with PD as it may 
reveal abnormal contraction of the external anal sphincter during attempted defecation. 
Evacuation proctography is performed after installation of barium contrast in the rectum. The 
subject is seated on a commode in front of the camera and videoradiography is taken during 
attempted defecation. The method may show structural changes during defecation and it gives 
a semi-quantitative description of incomplete evacuation. It is, however, rarely performed in 







Fig. 2. Rectal balloon expulsion test. Pressure or EMG activity is registered in the anal canal 
while the subject tries to expel a balloon from the rectum (top). Under normal circumstances 
there is no increase in anal pressure or EMG activity (middle). In patients with Parkinson´s 
disease there is paradox contraction of the external anal sphincter (bottom).   
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5. Treatment of gastrointestinal complications in Parkinson´s disease 
There are strong indications that levodopa may reduce dysphagia (Bushmann 1989, 
Logemann 1975) and constipation in PD (Krogh 2008). This is probably because levodopa 
reduces dystonia of the striated muscle muscle cells of the upper oesophagus and the 
external anal sphincter. Levodopa is absorbed in the duodenum and proximal ileum. 
Increased intake of insoluble dietary fibre not only alleviates constipation in PD patients 
(Astatloa 1993) but also increases the bioavailability of levodopa (Astarloa 1993, Garcia 2005 
a+b). Use of levodopa is, however, associated with prolonged gastric emptying. 
Symptoms of delayed gastric emptying can be treated with the dopamine antagonist 
domperidone which does not cross the blood-brain barrier (Shindler 1984, Soykan 1997). In 
contrast, dopamine antagonists that cross the blood-brain barrier, including metoclopramide 
and levosulpiride, should not be used in PD as they may worsen motor symptoms. 
Constipation can be alleviated with polyethylene glycol (Eichhorn 2001) or polycarbophil 
(Sakakibara 2007). Serotonin 5-HT4 receptor agonists including cisapride (Djaldetti 1995), 
tegaserod (Sullivan 2006) and mosapride (Liu 2005) may relieve constipation and reduced 
colonic transit time in patients with PD. Cisapride is now rarely used because of risk of 
cardiac arrhythmias and the clinical role of the other agents remains to be established. Many 
patients with PD use standard oral laxatives, suppositories and mini enema. Even though 
the use of such “older” agents is widespread their effects remain to be studies in clinical 
trials. Pilot data on Botolinum toxin A injections for relaxation of the puborectalis (Cadeddu 
2005) or biofeedback for relaxation of the external anal sphincter muscle (Chiarioni 2006) in 
PD have been performed, but more data are needed to draw conclusions about future use.  
Other methods commonly used for bowel dysfunction in other groups of patients with 
neurological disease include transanal irrigation through a catheter inserted in to the rectum 
(Shandling and Gilmour 1987), the Malone antegrade continence enema through a small 
stoma created from the appendix (Malone1990), sacral nerve stimulation (Kamm 2010), and 
colostomy. There is not enough evidence to recommend any of those methods for use in PD 
and they must until further be considered experimental. 
6. Conclusions 
Parkinson´s disease is a multi-system disorder including gastrointestinal dysfunction. Most 
gastrointestinal symptoms in PD can be attributed to dystonia of the striated muscle cells in 
the oesophagus and anal canal and to reduced stimulation of the smooth muscle forming the 
remaining part of the gastrointestinal canal. No guidelines to evaluation and treatment of 
gastrointestinal dysfunction in PD exist and evidence for treatment is generally poor. The 
majority of patients can be treated based on a thorough anamnesis. Initial treatment will 
often be increased fibre intake and oral laxatives. Advanced treatment of severe constipation 
in PD is still experimental.   
7. References 
Abbott, RD., Petrovitch, H., White, LR.,Masaki, KH., Tanner, CM., Curb, JD., Grandinetti, 
A., Blanchette, PL., Popper JS., & Ross GW. (2001) Frequency of bowel movements 
and the future risk of Parkinson´s disease. Neurology, Vol 57, No 3, 456-462. 
www.intechopen.com
  
Symptoms of Parkinson's Disease 
 
200 
Abrahamsson, H., Antov, S., & Bosaeus, I. (1998). Gastrointestinal and colonic segmental 
transit time evaluated by a single abdominal x-ray in healthy subjects and 
constipated patients. Scand. J. Gastroenterol., Vol 152, Suppl, 72-80. 
Agachan, F., Chen, T., Pfeiffer, J., Reisman, P., & Wexner, SD. (1996). A constipation scoring 
system to simplify evaluation and management of constipated patients. Dis Colon 
Rectum, Vol 39, No 6, 681–685. 
Anlauf, M., Schafer, MK., Eiden, L., & Weihe, E. (2003). Chemical coding of the human 
gastrointestinal nervous system: cholinergic, VIPergic, and catecholaminergic 
phenotypes. J. Comp. Neurol., Vol 459, No 1, 90-111. 
Ashraf, W., Wszolek, ZK., Pfeiffer, RF., Nromand, M., Maurer, K., Srb. F., Edwards, LL., & 
Quigley, EM. (1995). Anorectal function in fluctuating (on-off) Parkinson´s disease: 
evaluation by combined anorectal manometry and electromyography. Mov. Disord., 
Vol 10, No 5, 650-657. 
Astarloa, R., Mena, MA., de la Vega, L., & de Yebenes, JG. (1992). Clinical and 
pharmacokinetic effects of a diet rich in insoluble fiber on Parkinson Disease. 
Clinical Neuropharmacology, Vol 15, No 5, 375-380. 
Bassotti, G., Maggio, D., Battaglia, E., Giulietti, O., Spinozzi, F., Reboldi, G., Serra, AM., 
Emanuelli, G., & Chiarioni, G. (2000). Manometric investigation of anorectal 
function in early and late stage Parkinson's disease. J. Neurol. Neurosurg. Psychiatry, 
Vol 68, No 6, 768-770. 
Bushmann, M., Dobmeyer, SM., Leeker, L. et al. (1989) Swing abnormalities and their 
response to treatment in Parkinson´s disease. Neurology, Vol 39, No 10, 1309-1314. 
Coggrave, M., Wiesel, PH.,, & Norton, C. (2006). Management of faecal incontinence and 
constipation in adults with central neurological diseases. Cochrane Database Syst. 
Rev., Vol 19, No 2, CD002115. 
Davies, KN., King, D., Billington, D., & Barrett, JA. (1996). Intestinal permeability and 
orocaecal transit time in elderly patients with Parkinson's disease. Postgrad. Med. J., 
Vol 72, No 845, 164-167. 
Den Hartog Jager, WA., & Bethlem, J. (1960). The distribution of Lewi bodies in the central 
and autonomic nervous system in idiopathic paralysis agitans. J. Neorol. Neurosurg. 
Psychiatry, Vol 23, 283-290. 
Djaldetti, R., Koren, M., Ziv, I., Achiron, A., & Melamed, E. (1995). Effect of cisapride on 
response fluctuations in Parkinson's disease. Mov. Disord., Vol 10, No 1, 81-84. 
Djaldetti, R., Baron, J., Ziv, I., & Melamed, E. (1996). Gastric emptying in Parkinson's disease: 
patients with and without response fluctuations. Neurology, Vol 46, No 4, 1051-1054. 
Eadie, MJ. (1963). The pathology of certain medullary nuclei in parkinsonism. Brain, Vol86, 
781-792. 
Eadie, MJ., & Tyrer, JH. (1965 a). Radiological abnormalities of the upper part of the 
alimentary tract in parkinsonism. Australas. Ann. Med., Vol 14, 23-27. 
Eadie, MJ., & Tyrer, JH. (1965 b). Alimentary disorders in parkinsonism. Australas. Ann. 
Med., Vol 14, 13-22. 
Eichhorn, TE., & Oertel, WH. (2001). Macrogol 3350/electrolyte improves constipation in 
Parkinson's disease and multiple system atrophy. Mov. Disord., Vol 16, No 6, 1176-1177. 
Edwards, LL., Pfeiffer,  RF., Quigley, EMM., Hofman, R., & Balluff, M. (1991). Gastrointestinal 
symptoms in Parkinson´s disease. Mov. Disord., Vol 6, No 2, 151-156. 
Edwards, LL., Quigley, EM., Harned, RK., Hofman, R., & Pfeiffer, RF. (1994). 
Characterization of swallowing and defecation in Parkinson´s disease. Am. J. 
Gastroenterol., Vol 89, No 1, 15-25. 
www.intechopen.com
 Gastrointestinal Dysfunction in Parkinson’s Disease 
 
201 
Fynne, L., Worsoe, J., Gregersen, T., Schlageter, V., Laurberg, S., & Krogh K. (2011). Gastric 
and small intestinal dysfunction in spinal cord injury patients. Acta. Neurol. Scand., 
Epub ahead of print. 
Garcia, JJ., Fernandez, N., Carriedo, D., Diez, MJ., Sahagun, A., Gonzalez, A., Calle, A., & 
Sierra, M. (2005). Hydrosoluble fiber (Plantago ovata husk) and levodopa I: 
experimental study of the pharmacokinetic interaction. Eur. Neuropsychopharmacol., 
Vol 15, No 5, 497-503. 
Fernandez, N., Carriedo, D., Sierra, M., Diez, MJ., Sahagun, A., Calle, A., Gonzalez, A., & 
Garcia, JJ. (2005). Hydrosoluble fiber (Plantago ovata husk) and levodopa II: 
experimental study of the pharmacokinetic interaction in the presence of carbidopa. 
Eur. Neuropsychopharmacol., Vol 15, No 5, 505-509. 
Goetze, O., Nikodem, AB., Wiezcorek, J., Banasch. M., Przuntek, H., Mueller, T., Schmidt, 
WE., & Woitalla D. (2006). Predictors of gastric emptying in Parkinson's disease. 
Neurogastroenterol. Motil.,Vol 18, No 5, 369-75. 
Hardoff, R., Sula, M., Tamir, A., Soil, A., Front, A., Badarna, S., Honigman, S., & Giladi N. 
(2001). Gastric emptying time and gastric motility in patients with Parkinson's 
disease. Mov. Disord., Vol 16, No 6, 1041-1047. 
Jost, WH., & Schimrigk, K. (1991) Constipation in Parkinson´s disease. Klin. Wochenschr., Vol 
69, No 20, 906-909. 
Jost, H., Jung, G., & Schimrigk K. (1994) Colonic transit time in nonidiopathic Parkinson´s 
syndrome. Eur. Neurol., Vol 34, No 6, 329-331. 
Kamm, MA., Dudding, TC., Melenhorst, J., Jarrett, M., Wang, Z., Buntzen, S., Johansson, C., 
Laurberg, S., Rosen, H., Vaizey, CJ., Matzel, K., & Baeten C. (2010). Sacral nerve 
stimulation for intractable constipation. Gut, Vol 59, No 3, 333-340. 
Kloetzer, L., Chey, WD., McCallum, RW., Koch, KL., Wo, JM., Sitrin, M., Katz, LA., Lackner, 
JM., Parkman, HP., Wilding, GE., Semler, JR., Hasler, WL., & Kuo B. (2010). 
Motility of the antroduodenum in healthy and gastroparetics characterized by 
wireless motility capsule. Neurogastroenterol. Motil., Vol 22. No 5, 527-533. 
Krogh, K., Olsen, N., Christensen, P., Madsen, JL., & Laurberg S. (2003). Colorectal transport 
during defecation in patients with lesions of the sacral spinal cord. 
Neurogastroenterol. Motil., Vol 15, No 1, 25-31. 
Krogh, K., Christensen, P., Sabroe, S.,  & Laurberg S. (2006). Neurogenic bowel dysfunction 
score. Spinal Cord, Vol 44, No 10, 625-631. 
Krogh, K., Ostergaard, K., Sabroe, S., & Laurberg, S. (2008). Clinical aspects of bowel 
symptoms in Parkinson's disease. Acta. Neurol. Scand., Vol 117, No 1, 60-64. 
Kupsky, WJ., Grimes, MM., Sweeting, J., Bertsch, R., & Cote, LJ. (1987). Parkinson´s disease 
and megacolon: concentric hyaline inclusions (Lewy bodies) in enteric ganglion 
cells. Neurology, Vol 37, No 7, 1253-1255. 
Liu, Z., Sakakibara, R., Odaka, T., Uchiyama, T., Uchiyama, T., Yamamoto, T., Ito, T.,, 
Asahina, M., Yamaguchi, K., Yamaguchi, T., & Hattori, T. (2005). Mosapride citrate, 
a novel 5-HT4 agonist and partial 5-HT3 antagonist, ameliorates constipation in 
parkinsonian patients. Mov Disord., Vol 20, No 6, 680-686. 
Logemann, JA., Blonsky, ER., & Boshes, B. (1975). Dysphagia in Parkinsonim. JAMA, Vol 
231, No 1, 69-70. 
Malone PS, Ransley PG, & Kiely EM. (1990). Preliminary report: the antegrade continence 
enema. Lancet, Vol 336, No 8725, 1217-1218. 
Mathers, SE., Kempster, PA., Law, PJ., Frankel, JP., Bartram, CI., Lees, AJ., Stern, GM., & 
Swash, M. (1989). Anal sphincter dysfunction in Parkinson´s disease. Arch. Neurol, 
Vol 46, No 10, 1061-1064.  
www.intechopen.com
  
Symptoms of Parkinson's Disease 
 
202 
Mathers, SE., Kempster, PA., Swash, M., & Lees, AJ. (1998). Constipation and paradoxical 
puborectalis contraction in anismus and Parkinson´s disease: a dystonic 
phenomenon? J. Neurol. Neurosurg. Psychiatry, Vol 51, No 12, 1503-1507. 
Nowack, WJ., Hatelid, JM., & Sohn. RS. (1977). Dysphagia in Parkinsonims. Arch. Neurol., 
Vol 34, No 5, 320. 
Parkinson, J. (1817). An essay on the shaking palsy. Sherwood, Neely and Jones, London. 
Sakakibara, R., Shinotoh, H., Uchiyama, T., Sakuma, M., Kashiwado, M., Yoshiyama, M., & 
Hattori, T. (2001). Questionnaire-based assessment of pelvic organ dysfunction in 
Parkinson´s disease. Auton. Neurosci., Vol 92, No 1-2, 76-85. 
Sakakibara, R., Odaka, T., Uchiyama, T., Asahina, M., Yamaguchi, K., Yamaguchi, T., 
Yamanishi, T., & Hattori, T. (2003). Colonic transit time and rectoanal 
videomanometry in Parkinson's disease. J. Neurol. Neurosurg. Psychiatry, Vol 74, No 
2, 268-272. 
Sakakibara R, Yamaguchi T, Uchiyama T, Yamamoto T, Ito T, Liu Z, Odaka T, Yamaguchi C, & 
Hattori T. (2007). Calcium polycarbophil improves constipation in primary autonomic 
failure and multiple system atrophy subjects. Mov. Disord., Vol 22, No 11, 1672-1673.  
Shandling, B., & Gilmour, RF. (1987). The enema continence catheter in spina bifida: 
successful bowel management. J. Pediatr. Surg., Vol 22, No 3, 271-273. 
Shindler, JS., Finnerty, GT., Towlson, K., Dolan, AL., Davies, CL., & Parkes, JD. (1984). 
Domperidone and levodopa in Parkinson's disease. Br. J. Clin. Pharmacol., Vol 18, 
No 6, 959-962. 
Siddiqui, MF., Rast, M., Lynn, MJ., Auchus, AP., & Pfeiffer, RF. (2002). Autonomic 
dysfunction in Parkinson´s disease: a comprehensive symptom survey. 
Parkinsonism Relat. Disord. Vol 8, No 4, 277-284. 
Singaram, C., Ashraf, W., Gaumintz, EA., Torbey, C., Sengupta, A., Pfeiffer, R., & Quigley, 
EMM. (1995). Dopaminergic defect on enteric nervous system in Parkinson´s 
disease patients with chronic constipation. Lancet, Vol 346, No 8979, 861-864. 
Singer, C., Weiner, WJ., & Sanchez-Ramos, JR. (1992). Autonomic dysfunction in men with 
Parkinson´s disease. Eur. Neurol., Vol 32, No 3, 134-140. 
Soykan, I., Sarosiek, I., Shifflett, J., Wooten, GF., & McCallum, RW. (1997). Effect of chronic 
oral domperidone therapy on gastrointestinal symptoms and gastric emptying in 
patients with Parkinson's disease. Mov. Disord., Vol 12, No 6, 952-957. 
Sullivan, KL., Staffetti, JF., Hauser, RA., Dunne, PB., & Zesiewicz, TA. (2006).Tegaserod 
(Zelnorm) for the treatment of constipation in Parkinson's disease. Mov Disord., Vol 
21, No 1, 115-116. 
Ueki, A., & Otsuka, M. (2004). Life style risks of Parkinson´s disease: association between 
decreased water intake and constipation. J. Neurol. Vol 251, Suppl 7, 18-23. 
Vaughan, CJ., Aherne, AM., Lane, E., Power, O., Carey, RM., & O'Connell, DP. (2000). 
Identification and regional distribution of the dopamine D(1A) receptor in the 
gastrointestinal tract. Am. J. Physiol. Regul. Integr. Comp. Physiol. Vol 279, No 2, 
R599-R609. 
Wakabayashi, K., Takahashi, H., Ohama, E., & Ikuta F. (1990). Parkinson's disease: an 
immunohistochemical study of Lewy body-containing neurons in the enteric 
nervous system. Acta. Neuropathol., Vol 79, No 6, 581-583. 
Walker, JK., Gainetdinov, RR., Mangel, AW., Caron, MG., & Shetzline, MA,. (2000). Mice 
lacking the dopamine transporter display altered regulation of distal colonic 
motility. Am. J. Physiol. Gastrointest. Liver Physiol. Vol 279, No 2, G311-G318. 
Wang, SJ., Fuh, JL., Shan, DE., et al. (1993). Sympathetic skin response and R-R interval 
variation in P 
www.intechopen.com
Symptoms of Parkinson's Disease
Edited by Prof. Abdul Qayyum Rana
ISBN 978-953-307-464-1
Hard cover, 202 pages
Publisher InTech
Published online 22, September, 2011
Published in print edition September, 2011
InTech Europe
University Campus STeP Ri 
Slavka Krautzeka 83/A 
51000 Rijeka, Croatia 
Phone: +385 (51) 770 447 
Fax: +385 (51) 686 166
www.intechopen.com
InTech China
Unit 405, Office Block, Hotel Equatorial Shanghai 
No.65, Yan An Road (West), Shanghai, 200040, China 
Phone: +86-21-62489820 
Fax: +86-21-62489821
This book about Parkinsonâ€™s disease provides a detailed account of various aspects of this complicated
neurological condition. Although most of the important motor and non-motor symptoms of Parkinsonâ€™s
disease have been discussed in this book, but in particular a detailed account has been provided about the
most disabling symptoms such as dementia, depression, and other psychiatric as well as gastrointestinal
symptoms. The mechanisms responsible for the development of these symptoms have also been discussed.
Not only the clinicians may benefit from this book but also basic scientists can get enough information from the
various chapters which have been written by well known faculty.
How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:
Klaus Krogh (2011). Gastrointestinal Dysfunction in Parkinson’s Disease, Symptoms of Parkinson's Disease,
Prof. Abdul Qayyum Rana (Ed.), ISBN: 978-953-307-464-1, InTech, Available from:
http://www.intechopen.com/books/symptoms-of-parkinson-s-disease/gastrointestinal-dysfunction-in-parkinson-
s-disease
© 2011 The Author(s). Licensee IntechOpen. This chapter is distributed
under the terms of the Creative Commons Attribution-NonCommercial-
ShareAlike-3.0 License, which permits use, distribution and reproduction for
non-commercial purposes, provided the original is properly cited and
derivative works building on this content are distributed under the same
license.
